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(57) Hso5p*r«rtrte othochtcb * c«oco6bm. 
np«MQMfle*ew^ A"* »wnpaBitcM»w A«4opM*- 

P0B8HH0R OSCMHOA KOilOHHW B He*T«WUX M 

r kiomx c*pi*M«4a*, Ue/ibio naoOpereHB* wb- 
ii^eics npB*wj«HM* *M*icriiimocTi» twnpar 
ne*«* Ae^opMwpo«»H«ofi p«c*aho* 
xoaohhu « A"* toto * o8caA*Y* «o/?OHHy cny- 
euer ftoaOKK? Tpyft e rMflpafli»wMec«oft ap- 
pwpyioiueft roneexQ* (flQ nofl3*oi a tpydw 
x*;*mrrt, ncm paBPNiw Aa™*""*" * °P C ^ 3 " 

flT «ao/i* ftwnp*tn«tMoro yvacrKa, npMSBM 
*a*AO* crw« upowbboabt fiep«Mamem«e 
KQiyOKNW rw5 c flf QAonv wnpa«naeMoro 

VHBCTKA CHHtf *f«pX Hp* pa6<WBM A3««tWVf 

» flf\3 w*. 1tb6a. 
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Hso8pBT*«"* oTHopurc* * cneco6a*, 
npwi«icMliei*HM AA* AKCBHABU** CM*m» 0&- 
caAroSfr boaqjih b cK©a*M«ax hc^tbho* * ra- 

'XHtQ* nrOMMiUAWHOCYK. • HACmOCSPH, ftp* 

*ojiohh. 

Ueitvto «3o6p0TeM*ei brumtcb nowiua- 

N** B^BKTHBHOCTM B^npeBAB**!* A«$<>P*"~ 
POBBMMOCI ofccaAWOfl fcOAOIfHU. 

Ha H3o6pa»BMa KOMnoMOBiea. ony 
cueHHM b o6caAHy» icwoHwy n**e bmoPBB- 
/i pQHoro ynacTKB M coCTOBlttBB M« 
r HApwKWKOfo paeuiupMTena b #hab r*fl- 
pBBAKiHec»o<l AopKMpyioiueft roue*** 9 wan* 
hqm a* 1 * sanOAMOHiii j*WA*a* T * , ° 

TpBHCnopTMOO KOflOMHfcl TPy6 H MBRBMpBl /UIB 

C/iHSB MMA^qm i3 Tpy€ np*t noA^«J*e <OMno- 
hobkm citBa5«H«bj; Ha - pafiora *op- 
MMpyiotueA ronoexvi o aunp3B/i»eMOM 
ysacTKe; hb <^r,3 - paapw <pvp»*w<w** 

rOilOBKH, 



CnOCOC BMfipBBABHVW A«4*pMKpOBaMHO* 

o6c«AHaa xonaiwu ocymecTB/tjiioT cnaAv*^ 

CnycKBWT k sutTpanmBMON* ysacrKy t 
icwoHHy Tpy6 3 c ^opMwpyiome* raiOB<od 2. 
noAMT • wiOHMy ipyft 3 «MA«ocn, hoa P* 20 " 
mm Al^^ *4tpo*JBOA*T nepeMBuienw 

KOnOtiHW TpyG 3 BAOAfc BMnpBBflBBMOfO y^bct- 

» b npauecca pafiwem unitna. hpkmbm paeo- 

HIM UHKA flpWBBQWT CTBJW^ W # B HB ««OW 

erBAMM npOHSB0A«T nepeHCiMeKwe koaohhu 

TpyG BACWlb BwnpdBABOMoro riBCTRB CM»*y 
•sepji npM pa60MBM abb/ibhmk b rM AP aB/1tts4c " 
cicoA ♦opM«*pyiou^ roiiOBKe. 

Cnoco6 ocyittetTBiiBioT aieAyH>mMM o6p«- 

BOM* 

06caAMBn KOAOHtiB a«»hbtpom 146 mm c 

TO/lUlXHOft CTWMltH 10 MM CMBTB H3 r/iyBwrie 

1200 h. MaTBpna/i 66caAHQ^ cohohhu cta^ 
rpynnMnpoHHocTwA{^- 6500,cfc/cM 01 " 
- SBOOice/eM 2 ). UJn6noHOM AwaMeipon 124 
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Aanea, c6pv>CHa abb/ibm** a ny/w. ony 
c«a»oricOMn<wo«<yc4«>pMMpyiom «to#io»*oft 
2 K«m CMfltoro ysacTMi 1 * coeepiua»oT bto- 
po* npoxoA * toomeTCTBOHHo Ta**e TpetwA 
6 npcxoA CMway Map*. 4*uc*py* «o r*AP**" u - 

fpyaw*. 

Hoiiy^eHHwe oceewe Karpyaiat ceuAewu d 
10 AHJftiuupyfl occawe narpysjcw. qtk€k3>qt. 

HTO HOCA* ATOPOTQ npOXOA3 C** CHWSVtnMCb 

*a *6%, no epaa*e*wio c fiapaw*. a "ocae 
TpeT^erc nponooa - *a 35%> 

Oahww, HJmK9A napa** npoxo*. mqjkho 
1$ co3#m^i *jfl*rroMHoe Aa»/mM«e & rwApa^*- 
sec*o* tKjpMwpyiomaa ronoeite « Go/u-we 120 
crc/CHr. 3 to orpaawrc* Ma a«MHMHe xohtjk- 
n«w> w ocean* warpyscax. Ohk aoapacTyi. 
Q\*Afi *a toapaewMoM ocew* narpysK* no 
20 rviB, nenuw jo«yc*am,. w6« ae/mMMna 
npeawcMAa 300 kH aono/iHwtenmo k aacy 
Tpy6 o*ytH£*a coMnoHoaca c $op- 

2& Eciim ocovn *arpy*«a np^5/n43*ca«Tw r 
9tqQ sfjwmwe; neo&coAWMO cm«aim> wafiw- 
iwKoe aaaiieHweacHflKocrw a wmmw 2 a npe- 
Ae*ax or 15% Ut m npwtwwcMTv npoTiuwcy 
CHMsy mp« tape* dfltvft ywm 
30 Cwwcetwe oaemx narpyao* np« noa-rop- 
hmx nporoffwc romw 2 caMA0i-e*fcCT»vrr o 
tom, w CMirua o6eaANO* kdhohhw yeipana- 
wrc*. npOKCMMHOcrw iia koaomhc aoccTarMaa- 
flwaaercji 

3fi Oopnyn) H3o6p»TeHUs 

CnocoS aunpaaneHwa Aje^opMxpoaaHKoft 
o6caA*o* KOnoHHw, an/uo<4airMU** crtyc* * aw- 
npaaaaeHOMy ysacncy TpaxcnoprTKOft koaon- 
hm Tpy6 c r»w*«ft*iHec«MM pacu>vrpwTe/re*i, 

aAaaawoe cecropaMM no awyrpeHHeMy aw ^ amiatt o6cani«oA kotomku. a ica- 

Merpy o6ca*Ho* «.ohhu. coer.ai.-eT ao « f2T^^12^^^U «c 



mm onpdAeAMnM MaapoK&AMMoevi* a oScoahoA 
KUnOHNO na r/iY0*HB 1200*4. nony^Mflifi noUA- 
icy - *?s6nOM na npoxoftMT, tUafiaoH A»aM*T« 
Pom 118 mm npoxOA*". XoctkkA raOapm 
4iopMMpyiomaA rnitoanH no A*aM£rpy cocibb- 
aabt118mm. 

YcTaHOaiWM paaABW^aH** cerropoa 4 
(VopMMpyiQUie^ ronoBicM. JIwaMorp ux pa$As«- 

My xuABMctpy o6caAHoft koitohmu ot AwjMarpa 
1 16 mm AO 4wa«Tpa 126 mm. 

(DopMctpyioma* rcwiOBKa 2. HacTpOdHHan 
Ha 3aABHMU* Ma*CHMan»H*ift A«a«arp a pac- 

UJHpaWHOM COCrO«HMM t C4K>TDeTCTW04UMtt mo- 
MMHa/TVHOMy AMaMQTpy oOcaAHOft KCitOWMbl. 

onycuaertiji hm%« cmbtoto Tsacnta. 

Onpa/tf/iflWT ycMAHa. coaAaaaaMwa cox- 
TopBMM 4 ♦opMHpyicnHail r aim*** hb BHyTpaM- 

MMft AHaMBtp 06taAHOA ICCMIOHMM 6: 

tab D - 7,1 cm - BHyrpaHwaJl A>*5HtTp p^aw- 
Hoaoft ynnoTMnra*%HoA MdnataTU hoa carro* 
P^mm; 

L * 10 cm - A<wHa peamoaoft vnAotH«t- 
tbiivhoA Mamtam: 

P - 120 fcrc/car - paficwea m36wto^ho» 
ABBiteMHa x»iAKGC*ii a rwow 2. noA«tw^ 
AeriKOB TawMsecRoil KapampMCTMaofl. 

Onp«Aa«^ y»«»M<oe Ajwaewa. cow 
aaaMoa carropaMU rtwoajot2, no awytpWi**- 
My AMMeTpy o6coahO0 aoaortaa*: 



a agoo . 

= 14l0Kfc/CM 2 t 



26800 



<0 * ar - 

tTOAAepwaaa ■ roaoaiec 2 paQom waow- 
tohhoc A»a^eMM«. paaHoe 120 rre/tn , TRtiyt 
iiOAve«WKOM TpyCw 2 aaapx >• coaapuiawrr 
napmwft npoxoA OopMnpyiouue* ro/JMRoa w 
pea c««rwrt yNacroic 1 o6cdAHofl b^aohmm, 
co3Aaaa« hb o&c*a«Y» KOAOHHy itcHTarrMMa 
m ocaaM Harpyarn, 



THflpaamiHBCKora pacwMpvtwa nc- 
nonvsynr rwAPaa^wecicyo AOpHnpyioiuy» 
ronoaicy. npap*«M paGpotft uwcji np<Hw<wrr 
cTaA^HOt a wa xaaa^pa ctbaw npo«©oA»T 
60 nepc*etti£M*e waomhw Tpy6 baojiw awnpae- 
AUCMaro yMBCTw ciinay aaepx npn pa©o*aM 
A&inemm a fMApaaiiKWcicoA aop«**WOW*i 
reiioave. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgf/cm 2 , o y « 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 ■ 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgffcm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 

mit " n- D in - 1 ~ 314120.5" 

= 1410kgffcm 2 , 

where £>,„ = 12 cm is the inner diameter of the contact surfaces; 
/= 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y 

Maintaining a working excess pressure in head 2 equal to 120 kg#cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgffcm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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[see Russian original for figure] 

A* =120 

Fig. 3 
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